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RADAR WAVE CAMOUFLAGE STRUCTURE 
AND METHOD FOR FABRICATING THE 
SAME 


BACKGROUND OF THE INVENTION 


[0001] 1. Field of the Invention 

[0002] The present invention relates to a radar wave cam- 
ouflage structure and method for fabricating the same, and in 
particular to a radar wave camouflage structure comprising 
Fe,O, nanoparticles and method for fabricating the same. 
[0003] 2. Description of the Related Art 

[0004] Radar wave camouflage materials are widely 
applied in a variety of fields such as the aerospace field to 
absorb incident electromagnetic wave radiation without 
reflection. In order to avoid such wave reflection, it is neces- 
sary that the radar wave camouflage materials have a large 
penetration depth so that when the wave is absorbed aero- 
space into the material, it can be attenuated or cancelled prior 
to exiting the material. Additionally, absorbance of radar 
wave camouflage materials is associated with relative electri- 
cal conductivity (oy), relative magnetic permeability (uy), 
thickness, dielectric constant (k) or other parameters. 


BRIEF SUMMARY OF INVENTION 


[0005] A radar wave camouflage structure and method for 
fabricating the same are provided. An exemplary embodi- 
ment of the radar wave camouflage structure comprises: a 
substrate; a first layer on the substrate, comprising a first 
polymer matrix; magnetic nanoparticles dispersed in the first 
polymer matrix, wherein the magnetic nanoparticles com- 
prise a mixture of Fe,O,, Fe;0,—4C carbide, Fe,0,—Ni 
composite and Fe,O,; a second layer on the first layer, com- 
prising a second polymer matrix; and carbon black dispersed 
in the second polymer matrix. 

[0006] An exemplary embodiment of a method for fabri- 
cating a radar wave camouflage structure comprises: provid- 
ing a substrate; forming a first layer on the substrate, com- 
prising a first polymer matrix; magnetic nanoparticles 
dispersed in the first polymer matrix, wherein the magnetic 
nanoparticles comprise a mixture of Fe,O,, Fe;0,—4C car- 
bide, Fe,0,—Ni composite and Fe,O0,; forming a second 
layer on the first layer, comprising a second polymer matrix; 
and carbon black dispersed in the second polymer matrix. 
[0007] A detailed description is given in the following 
embodiments with reference to the accompanying drawings. 


BRIEF DESCRIPTION OF DRAWINGS 


[0008] Theinvention can be more fully understood by read- 
ing the subsequent detailed description and examples with 
references made to the accompanying drawings, wherein: 
[0009] FIG. 1 shows a cross section of one exemplary 
embodiment of a radar wave camouflage structure. 

[0010] FIG. 2 shows a cross section of another exemplary 
embodiment of a radar wave camouflage structure. 

[0011] FIG.3 shows a radar wave absorbing result in dB of 
only a camouflage nylon cloth. 

[0012] FIG. 4 shows a radar wave absorbing result in dB of 
Example 1 applied to a camouflage nylon cloth. 

[0013] FIG.5 shows a radar wave absorbing result in dB of 
Example 2 applied to an aluminum plate. 
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[0014] FIG. 6 shows a radar wave absorbing result in dB of 
Example 1 applied to a camouflage nylon net. 


DETAILED DESCRIPTION OF INVENTION 


[0015] The following description is of the best-contem- 
plated mode of carrying out the invention. This description is 
made for the purpose of illustrating the general principles of 
the invention and should not be taken in a limiting sense. The 
scope of the invention is best determined by reference to the 
appended claims. Wherever possible, the same reference 
numbers are used in the drawing and the description to refer 
the same or like parts. 

[0016] FIG. 1 shows a first exemplary embodiment of a 
radar wave camouflage structure 100a. The radar wave cam- 
ouflage structure 100a comprises a substrate 200. A first layer 
202 is formed on the substrate 200. A second layer 204 is 
formed on the first layer 202. The substrate 200 may comprise 
cloth or metal, for example, a camouflage nylon cloth or an 
aluminum (Al) plate. The first layer 202 may comprise a first 
polymer matrix and magnetic nanoparticles dispersed in the 
first polymer matrix. The magnetic nanoparticles may com- 
prise a mixture of Fe,O,, Fe,O,—4C carbide, Fe,O,—Ni 
composite and Fe,O,. The first polymer matrix preferably 
comprises about 90~110 parts by weight of polyurethane 
(PU) resin with number average molecular weight (Mw) 
between 60000 and 500000 or polyether polyols with Mw 
between 500 and 2000. In one embodiment, polyurethane 
(PU) resin may comprise one-component polyurethane (PU) 
resin or two-component polyurethane (PU) resin. The mag- 
netic nanoparticles preferably comprises a mixture of about 
1~20 parts by weight of Fe,0,—4C carbide, about 1~10 parts 
by weight of Fe,O,—Ni composite, about 1-10 parts by 
weight of Fe,O,, 1-10 parts by weight of Fe。O。. In one 
embodiment, the magnetic nanoparticles preferably have an 
average particle size between 1 nm to 9.9 nm. Additionally, 
the first layer 202 may comprise about 0.5~5 parts by weight 
of a rubber softening oil such as (na) phthenic processing oil 
and about 1-10 parts by weight of Sb。O。. 

[0017] The second layer 204 may comprise a second poly- 
mer matrix, preferably comprises about 90~110 parts by 
weight of polyurethane (PU) resin with Mw between 60000 
and 500000 or polyether polyols with Mw between 500 and 
2000. In one embodiment, polyurethane (PU) resin may com- 
prise one-component polyurethane (PU) resin or two-compo- 
nent polyurethane (PU) resin. Additionally, the second layer 
204 may comprise by mixing conductive particles such as 
carbon black, a filler such as zinc stearate and a matting agent 
such as silica. Preferably, the second layer 204 comprises 
about 115 parts by weight of carbon black, about 1~5 parts by 
weight of the filler and 0.01~1 parts by weight of the matting 
agent. Additionally, the second layer 204 may comprise about 
1~10 parts by weight of a rubber softening oil such as (na) 
phthenic processing oil. 

[0018] FIG. 2 shows another exemplary embodiment of a 
radar wave camouflage structure 1005. The radar wave cam- 
ouflage structure 1005 comprises a substrate 200. A first layer 
202 is formed on the substrate 200. A second layer 204 is 
formed on the first layer 202. A third layer 206 is formed on 
the second layer 204. The third layer 206 may comprise a 
third polymer matrix, preferably comprises about 90~110 
parts by weight of polyurethane (PU) resin with Mw between 
60000 and 500000 or polyether polyols with Mw between 
500 and 2000. In one embodiment, polyurethane (PU) resin 
may comprise one-component polyurethane (PU) resin or 
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two-component polyurethane (PU) resin. Additionally, the 
third layer 206 may comprise by mixing conductive particles 
such as carbon black, a filler such as zinc stearate, a matting 
agent such silica, wax, and an anti-oxidant. Preferably, the 
third layer 206 comprises about 1-15 parts by weight of 
carbon black, about 0.1-5 parts by weight of the filler, about 
0.01-10 parts by weight of wax, about 0.01-10 parts by 
weight of the anti-oxidant and about 0.01-1 parts by weight 
of the matting agent. Additionally, the third layer 206 may 
comprise about 1-10 parts by weight of a rubber softening oil 
such as (na) phthenic processing oil. 


[0019] The step of forming the first layer 202 further com- 
prises mixing the magnetic nanoparticles, a rubber softening 
oil, a solvent comprising about 0-50 parts by weight of N-bu- 
tylacetate (n-BAC), and the first polymer matrix to form a first 
coating material. The first coating material can be stirred for 
1 to 30 minutes, preferably for 1 to 5 minutes. After stirring 
the first coating material, the first coating material can be left 
standing for 2 to 10 hrs. Next, the first coating material can be 
mixed by a three-roll(er) mill for more uniformity. In one 
embodiment, the first coating material can be mixed two 
times. After mixing the first coating material, a crosslinker 
such as polyisocyanate may be added to the first coating 
material. When adding the crosslinker in the first coating 
material, the first coating material can be stirred for 1 to 30 
minutes, preferably for 1 to 5 minutes. Next, a crosslinker 
such as aliphatic isocyanates with a NCO content between 
10% and 15% may be added to the first coating material with 
stirring for 1 to 30 minutes, preferably for 1 to 5 minutes. 
Next, the first coating material may be applied to the substrate 
200 to form the first layer 202 by knife coating or roll coating. 
A thickness of the first layer is between about 10 and 50 tum. 


[0020] Additionally, the step of forming the second layer 
204 further comprises mixing carbon black, the filler, the 
matting agent, the rubber softening oil, and the second poly- 
mer matrix to form a second coating material. The second 
coating material can be stirred for 1 to 30 minutes, preferably 
for 1 to 5 minutes. After stirring the second coating material, 
the second coating material can be left standing for 2 to 10 hrs. 
Next, the second coating material can be mixed by a three- 
roll(er) mill for more uniformity. In one embodiment, the 
second coating material can be mixed two times. Next, a 
crosslinker such as aliphatic isocyanates with a NCO content 
between 10% and 15% may be added to the second coating 
material with stirring for 1 to 30 minutes, preferably for 5 to 
10 minutes. Next, the second coating material may be applied 
to the first layer 202 to form the second layer 204 by knife 
coating or roll coating. A thickness of the second layer is 
between about 0.1 and 2 mm. 


[0021] Inanotherembodiment, the step of forming the third 
layer 206 further comprises mixing the second conductive 
particles, the filler, the matting agent, wax, an anti-oxidant, 
the rubber softening oil, and the third polymer matrix to form 
a third coating material. The third coating material can be 
stirred for 1 to 30 minutes, preferably for 1 to 5 minutes. After 
stirring the third coating material, the third coating material 
can be left standing for 2 to 10 hrs. Next, the third coating 
material can be mixed by a three-roll(er) mill for more uni- 
formity. In one embodiment, the third coating material can be 
mixed two times. Next, a crosslinker such as aliphatic isocy- 
anates with a NCO content between 10% and 15% may be 
added to the third coating material with stirring for 1 to 30 
minutes, preferably for 5 to 10 minutes. Next, the third coat- 
ing material may be applied to the second layer 204 to form 
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the third layer 206 by knife coating or roll coating. A thick- 
ness of the third layer is between about 0.1 and 1 mm. 
[0022] In one embodiment of the radar wave camouflage 
structure, the magnetic nanoparticles comprising Fe,O, can 
absorb electromagnetic waves transforming into heat. When 
magnetic materials, for example, Fe,O,, are stimulated by the 
magnetic field of electromagnetic waves, magnetic dipole 
moments inside the magnetic materials are aligned and ori- 
ented along the direction of the magnetic field. When the 
magnetic field direction of electromagnetic wave converts 
along with frequency, the magnetic field changes immedi- 
ately. Hysteresis phenomenon thus occurs to consume the 
energy of electromagnetic wave due to coercivity force of the 
magnetic material. 


EXAMPLES 
Example 1 


[0023] About 10 gofFe,0,—4C carbide (manufactured by 
SongSing Nano Co.), about 3.5 g of Fe,0,—Ni composite 
(manufactured by SongSing Nano Co.), about 1.7 g of FesO, 
(manufactured by SongSing Nano Co.), about 4.8 g ofFe。O。 
(manufactured by, for example, Zolax Co.), about 2 g of 
Sb。O。 (manufactured by Go Yen Co.), 1 g of (na) phthenic 
processing oil (manufactured by Sheng Huei Co.) and about 
25 g of N-butylacetate (n-BAC) were mixed in about 100 g of 
polyurethane (PU) resin (U 176 manufactured by Toong Goen 
Co.) to form a first coating material. Next, the first coating 
material was stirred for 5 minutes. After stirring the first 
coating material, the first coating material was left standing 
for 2 hrs. Next, the first coating material was mixed by a 
three-roll(er) mill two times. After mixing the first coating 
material, a crosslinker, polyisocyanate with a NCO content 
between 13% and 13.3% (BD 176 manufactured by, Toong 
Goen Co.), was added in the first coating material. When 
adding the modifier to the first coating material, the first 
coating material was stirred for 5 minutes. Additionally, 
about 10 g of carbon black (CB-EC manufactured by 
SongSing Nano Co.), about 2 g of zinc stearate (manufactured 
by Sheng Huei Co.), about 4 g of (na) phthenic processing oil, 
about 30 g of N-butylacetate (n-BAC) (manufactured by Gin- 
min Co.) and 0.05 g of silicon dioxide (OK 412 manufactured 
by Degussa Co.) were mixed in about 100 g of polyurethane 
(PU) resin (UR176 manufactured by Toong Goen Co.) to 
form a second coating material. The second coating material 
was stirred for 5 minutes. After stirring the second coating 
material, the second coating material was left standing for 2 
hrs. Next, the second coating material was mixed by a three- 
roll(er) mill two times. Next, the first coating material was 
applied to a camouflage nylon cloth to form the first layer 202 
having a thickness of about 20 um. The second coating mate- 
rial was then applied to the first layer 202 to form the second 
layer 204 having a thickness of about 120 um, thus complet- 
ing the radar wave camouflage structure of Example 1. 
[0024] Example 2 

[0025] About 10 g of Fe;0,—4C carbide composite 
(manufactured by SongSing Nano Co.), about 4 g of Fe,;0,— 
Ni composite (manufactured by SongSing Nano Co.), about 2 
g of Fe;O, (manufactured by SongSing Nano Co.), about 5 g 
of Fe。O。 (manufactured by Zolax Co.) and 1-2 parts by 
weight of (na) phthenic processing oil (manufactured by 
Sheng Huei Co.) were mixed in about 100 g of polyether 
polyols (UM176B manufactured by Toong Goen Co.) to form 
a first coating material. Next, the first coating material was 
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stirred for 5 minutes. After stirring the first coating material, 
the first coating material was left standing for 2 hrs. Next, the 
first coating material was mixed by a three-roll(er) mill two 
times. After mixing the first coating material, the closslinker, 
aliphatic isocyanates (UM176A manufactured by Toong 
Goen Co.), was added to the first coating material with stir- 
ring for 5 minutes. Additionally, about 10 g of carbon black 
(CB-EC manufactured by SongSing Nano Co.), about 1.5 gof 
zinc stearate (manufactured by Sheng Huei Co.), about 4 g of 
phthenic process oil (manufactured by Sheng Huei Co.) and 
0.1 g of silicon dioxide (OK412 manufactured by Degussa 
Co.) were mixed in about 100 g of polyurethane (PU) resin 
(UM176B manufactured by Toong Goen Co.) to form a sec- 
ond coating material. The second coating material was stirred 
for 5 minutes. After stirring the second coating material, the 
second coating material was left standing for 2 hrs. Next, the 
second coating material was mixed by a three-roll(er) mill 
two times. After mixing the second coating material, the 
closslinker, aliphatic isocyanates (UM176A manufactured by 
Toong Goen Co.), was added in the second coating material 
and stirred for 5 minutes. Additionally, about 5 g of carbon 
black (CB-EC manufactured by, for example, SongSing 
Nano Co.), about 1 g of zinc stearate (manufactured by Sheng 
Huei Co.), about 32 g of (na) phthenic processing oil (manu- 
factured by Sheng Huei Co.), about 0.5 g of sunguard wax, 
about 0.5 g of 2,2'-methylene-bis-4-meyhyl-6-tert-butylphe- 
nol (AO-2246 manufactured by Sheng Huei Co.) as anti- 
oxidant and 0.05 g of silica silicon dioxide (OK412 manufac- 
tured by Degussa Co.) were mixed in about 100 g of 
polyurethane (PU) resin (UM176B manufactured by Toong 
Goen Co.) to form a third coating material. The third coating 
material was stirred for 5 minutes. After stirring the third 
coating material, the third coating material was left standing 
for 2 hrs. Next, the third coating material was mixed by a 
three-roll(er) mill two times. After mixing the third coating 
material, the closslinker, aliphatic isocyanates (UM176A 
manufactured by Toong Goen Co.), was added to the third 
coating material and stirred for 5 minutes. Next, the first 
coating material was applied to a metal plate to form the first 
layer 202 having a thickness of about 20 um. The second 
coating material was then applied to the first layer 202 to form 
the second layer 204 having a thickness of about 1.6 mm. The 
third coating material was then applied to the second layer 
204 to form the third layer 206 having a thickness of about 0.4 
mm thus completing the radar wave camouflage structure of 
Example 2. 


[0026] Radar Wave Absorbing Test 


[0027] The radar wave camouflage structure of Example 1 
and Example 2 were applied to a camouflage nylon cloth (30 
cmx30 cm) and a aluminum plate (30 cmx30 cm) respec- 
tively to form radar wave camouflage coating samples to 
carry out a radar wave absorbing test using a time domain 
measurements system (Geozondas, Lithuania provided by 
Dor Chia Communication Co., Ltd). The radar wave camou- 
flage coating samples were placed in front of the time domain 
measurements system with a distance of about 2.5 meter to 3 
meter at room temperature throughout the 0~20 GHz fre- 
quency band including a wave camouflage frequency band 
between 8~12 GHz. Generally speaking, the testing results 
showed good radar wave absorbing performance while an 
absorbance of the radar wave camouflage structure was 
greater than 10 dB in the 8~12 GHz frequency band. 


[0028] The testing results are shown in FIGS. 3 to 6. FIG. 3 
shows a radar wave absorbing result in dB of only the cam- 
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ouflage nylon cloth. The absorbance of the camouflage nylon 
cloth was about 0 dB in the 8~12 GHz frequency band. The 
test result showed that radar wave was not absorbed by the 
camouflage nylon cloth. 

[0029] FIG. 4 shows a radar wave absorbing result in dB of 
Example 1 applied to the camouflage nylon cloth (30 cmx30 
cm). The test result of Example 1 showed good radar wave 
camouflage performance with an absorbance of about -24 dB 
in the 8~12 GHz frequency band. 

[0030] FIG. 5 shows the radar wave absorbing result in dB 
of Example 2 applied to the aluminum plate (30 cmx30 cm). 
Also, the test result of Example 2 showed good radar wave 
camouflage performance with an absorbance of about -12 dB 
in the 8~12 GHz frequency band. 

[0031] FIG. 6 shows the radar wave absorbing result in dB 
of Example 1 applied to the camouflage nylon net (30 cmx30 
cm) witha thickness of about 0.12 mm. Also, the test result of 
Example 3 showed good radar wave camouflage performance 
with an absorbance of about -10 dB in the 8~12 GHz fre- 
quency band. 

[0032] While the invention has been described by way of 
example and in terms of the preferred embodiments, it is to be 
understood that the invention is not limited to the disclosed 
embodiments. To the contrary, it is intended to cover various 
modifications and similar arrangements (as would be appar- 
ent to those skilled in the art). Therefore, the scope of the 
appended claims should be accorded the broadest interpreta- 
tion so as to encompass all such modifications and similar 
arrangements. 


What is claimed is: 
1. A radar wave camouflage structure, comprising: 
a substrate; 
a first layer on the substrate, comprising: 
a first polymer matrix; and 
magnetic nanoparticles dispersed in the first polymer 
matrix, wherein the magnetic nanoparticles comprise 
a mixture of Fe,O,, Fe;0,—4C carbide, Fe,O,—Ni 
composite and Fe,O,; and 
a second layer on the first layer, comprising: 
a second polymer matrix; and 
carbon black dispersed in the second polymer matrix. 
2. The radar wave camouflage structure as claimed in claim 
1, further comprising a third layer on the second layer, com- 
prising: 
a third polymer matrix; and 
carbon black dispersed in the third polymer matrix. 
3. The radar wave camouflage structure as claimed in claim 
2, wherein the first, second and third polymer matrix are 
polyurethane (PU) resin. 
4. The radar wave camouflage structure as claimed in claim 
1, wherein the first layer further comprises Sb,O, and a rub- 
ber softening oil. 
5. The radar wave camouflage structure as claimed in claim 
1, wherein the first layer further comprises a crosslinker com- 
prising polyisocyanate. 
6. The radar wave camouflage structure as claimed in claim 
1, wherein the second layer further comprises a filler com- 
prising zinc stearate, a matting agent and a rubber softening 
oil. 
7. The radar wave camouflage structure as claimed in claim 
2, wherein the third layer further comprises a filler compris- 
ing zinc stearate and a matting agent. 
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8. The radar wave camouflage structure as claimed in claim 
2, wherein the third layer further comprises wax and a rubber 
softening oil. 

9. The radar wave camouflage structure as claimed in claim 

1, wherein the magnetic nanoparticles have an average par- 
ticle size between 1 nm to 9.9 nm. 

7. The radar wave camouflage structure as claimed in claim 

1, wherein the substrate comprises cloth. 
8. The radar wave camouflage structure as claimed in claim 
7, further comprising: 

a first layer of radar wave camouflage materials having a 
thickness between about 10 and 50 um on the substrate, 
comprising: 

a polyurethane (PU) resin; 

magnetic nanoparticles dispersed in the polyurethane 
(PU) resin, wherein the magnetic nanoparticles com- 
prise a mixture of Fe;O,, FeO,—AC carbide, 
Fe,0,—Ni composite and Fe,O;; 

Sb。O。:and 

a rubber softening oil 

9. The radar wave camouflage structure as claimed in claim 
8, further comprising: 

a second layer having a thickness between about 0.1 and 1 

mm on the first layer, comprising: 

a polyurethane (PU) resin; 

carbon black dispersed in the second polymer matrix; 
a filler comprising zinc stearate: 

a matting agent; and 

a rubber softening oil, wherein an absorbance of the radar 
wave camouflage structure is greater than 10 dB in a 
8-12 GHz frequency band. 

10. The radar wave camouflage structure as claimed in 

claim 1, wherein the substrate comprises metal. 

11. The radar wave camouflage structure as claimed in 

claim 10, further comprising: 

a first layer of radar wave camouflage materials having a 
thickness between about 10 and 50 um on the substrate, 
comprising: 

a polyurethane (PU) resin; 

magnetic nanoparticles dispersed in the first polymer 
matrix, wherein the magnetic nanoparticles comprise 
a mixture of Fe,O,, Fe;0,—4C carbide, Fe,0,—Ni 
composite and Fe,O,; and 

a rubber softening oil. 

12. The radar wave camouflage structure as claimed in 

claim 11, further comprising: 

a second layer having a thickness between about 1 and 2 
mm on the first layer, comprising: 
carbon black dispersed in the second polymer matrix; 
a filler comprising zinc stearate: 

a matting agent; and 
a rubber softening oil. 

13. The radar wave camouflage structure as claimed in 

claim 12, further comprising: 

a third layer having a thickness between about 0.1 and 1 
mm on the second layer, comprising: 

a polyurethane (PU) resin; 

carbon black dispersed in the third polymer matrix; 
a filler comprising zinc stearate: 

a matting agent; 

an anti-oxidant; 

wax; and 
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a rubber softening oil, wherein an absorbance of the 
radar wave camouflage structure is greater than 10 dB 
in a 8-12 GHz frequency band. 

14. A method of fabricating a radar wave camouflage struc- 
ture, comprising: providing a substrate; 

forming a first layer on the substrate, comprising: 

a first polymer matrix; and 

magnetic nanoparticles dispersed in the first polymer 
matrix, wherein the magnetic nanoparticles comprise 
a mixture of Fe,O,, Fe;0,—4C carbide, Fe,0,—Ni 
composite and Fe,O;; and 

forming a second layer on the first layer, comprising: 

a second polymer matrix; and 

carbon black dispersed in the second polymer matrix. 

15. The method of fabricating the radar wave camouflage 
structure as claimed in claim 14, further comprising forming 
a third layer on the second layer comprising: 

a third polymer matrix; and 

carbon black dispersed in the third polymer matrix. 

16. The method of fabricating the radar wave camouflage 
structure as claimed in claim 14, wherein the first, second and 
third polymer matrix are polyurethane (PU) resin. 

17. The method of fabricating the radar wave camouflage 
structure as claimed in claim 14, wherein the first layer further 
comprises Sb。O。 and a rubber softening oil. 

18. The method of fabricating the radar wave camouflage 
structure as claimed in claim 14, wherein the first layer further 
comprises a crosslinker comprising polyisocyanate. 

19. The method of fabricating the radar wave camouflage 
structure as claimed in claim 14, wherein the second layer 
further comprises a filler comprising zinc stearate, a matting 
agent and a rubber softening oil. 

20. The method of fabricating the radar wave camouflage 
structure as claimed in claim 15, wherein the third layer 
further comprises a filler comprising zinc stearate and a mat- 
ting agent. 

21. The method of fabricating the radar wave camouflage 
structure as claimed in claim 15, wherein the third layer 
further comprises wax and a rubber softening oil. 

22. The method of fabricating the radar wave camouflage 
structure as claimed in claim 14, wherein the magnetic nano- 
particles have an average particle size between 1 nm to 9.9 
nm. 

23. The method of fabricating the radar wave camouflage 
structure as claimed in claim 14, wherein the substrate com- 
prises cloth. 

24. The method of fabricating the radar wave camouflage 
structure as claimed in claim 23, further comprising: 

forming a first layer of radar wave camouflage materials 

having a thickness between about 10 and 50 um on the 
substrate, comprising: 

a polyurethane (PU) resin; 

magnetic nanoparticles dispersed in the polyurethane 
(PU) resin, wherein the magnetic nanoparticles com- 
prise a mixture of Fe,O,, Fe,0,—4C carbide, 
FeO,—Ni composite and Fe,O;; 

Sb。O。: and 

a rubber softening oil. 

25. The method of fabricating the radar wave camouflage 
structure as claimed in claim 24, further comprising: 

forming a second layer having a thickness between about 

0.1 and 1 mm on the first layer, comprising: 

a polyurethane (PU) resin; 

carbon black dispersed in the second polymer matrix; 
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a filler comprising zinc stearate: 
a matting agent; and 

a rubber softening oil, wherein an absorbance of the radar 
wave camouflage structure is greater than 10 dB in a 
8-12 GHz frequency band. 

26. The method of fabricating the radar wave camouflage 
structure as claimed in claim 14, wherein the substrate com- 
prises metal. 

27. The method of fabricating the radar wave camouflage 
structure as claimed in claim 25, further comprising: 

forming a first layer of radar wave camouflage materials 

having a thickness between about 10 and 50 um on the 

substrate, comprising: 

a polyurethane (PU) resin; 

magnetic nanoparticles dispersed in the first polymer 
matrix, wherein the magnetic nanoparticles comprise 
a mixture of Fe,O,, Fe;0,—4C carbide, Fe,0,—Ni 
composite and Fe,O,; and 

a rubber softening oil. 

28. The method of fabricating the radar wave camouflage 
structure as claimed in claim 27, further comprising: 
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forming a second layer having a thickness between about 1 
and 2 mm on the first layer, comprising: 
carbon black dispersed in the second polymer matrix; 
a filler comprising zinc stearate: 
a matting agent; and 
a rubber softening oil. 
29. The method of fabricating the radar wave camouflage 
structure as claimed in claim 28, further comprising: 
forming a third layer having a thickness between about 0.1 
and 1 mm on the second layer, comprising: 
a polyurethane (PU) resin; 
carbon black dispersed in the third polymer matrix; 
a filler comprising zinc stearate: 
a matting agent; 
an anti-oxidant; 
wax; and 
a rubber softening oil, wherein an absorbance of the 
radar wave camouflage structure is greater than 10 dB 
in a 8-12 GHz frequency band. 
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